. RMS differences, Å, as a function of time from MD simulations of the EcoRI dodecamer using non-optimized Drude parameters. Impact of the added extra salt (~120mM of NaCl) is evident on the longevity of the low RMS difference versus that in the absence of extra salt. Figure S2 . Na + /DNA radial distribution function (A) and the cumulative ionic distribution (B) computed from the additive C36 (black) and Drude (red) MD simulations of the EcoRI dodecamer solvated in ~120mM aqueous salt solution. In the Drude simulations, the initial non-optimized default parameters were used. Figure S3 . Residue dependence of ion binding to DNA contributing to the 1 st peak of the Na + /DNA RDF in the additive and Drude EcoRI systems (Fig. S2a) . Na + interactions with the backbone/sugar group atoms (A) and the atoms of the nucleic acid bases (B) are analyzed separately. Frequency corresponds to the fraction of simulation time that the site is occupied by Na + . Note that because the same Na + ion can simultaneously interact with more than one DNA residue (within the distance defined by the 1 st RDF peak) the frequencies cannot be exactly normalized to unity. Frequency corresponds to the fraction of simulation time that the site is occupied by Na + . Note that because the same Na + ion can simultaneously interact with several sites (within the distance defined by the 1 st RDF peak) the frequencies cannot be normalized to unity. Figure S5 . (A) RMS differences (Å) computed from MD simulations of the EcoRI dodecamer using Drude parameters based on the following optimizations: (1) NBFIXes applied to the Na + /nucleic acid base interactions (1, black curve), and (2, red curve) as in (1) plus additional adjustments of internal parameters of the NA bases (2, red curve). As seen, parameter optimization (1) extended the stability time range by ~15 ns (cf. Fig. S1 ). Further adjustments stabilized the DNA duplex on time scales of 100 ns. (B) RMS difference as a function of base-step computed from MD simulation of EcoR1 using the final Drude parameters (corresponding to the red curve 2 on panel A). 
